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COMPLETE SPECIFICATION 



Screwing-up and Unscrewing Mechanism for an Oil Well Drill Pipe 



We, Joy Manufacturing Company, a 
Corporation organized and existing under 
the Laws of the State of Pennsylvania, 
United States of America, located at Henry 
5W. Oliver Building, Pittsburgh 22, State 
of Pennsylvania, United States of America, 
do hereby declare the invention, for which 
we pray that a patent may be granted to 
us, and the method by which it is to be per- 
10 formed, to be particularly described in and 
by the following statement : — 

This invention relates to a screwing-up 
and unscrewing mechanism for making and 
breaking the tool joints of a drill pipe par- 
lSticularly of an oil well drilling apparatus. 
In an oil well drilling apparatus, a rotary 
mechanism usually drives a drill pipe which 
carries the drill bit and, as the hole deepens, 
drill pipe sections must be added and during 
20 pulling of the pipe line from the hole, pipe 
sections must be removed, and these opera- 
tions of adding and removing drill pipe sec- 
tions are laborious and time-consuming. 
During the making and breaking operations 
25 the pipe line is usually held against rotation 
by a holding or hold-back tong which grips 
the pipe section below the joint and the 
upper pipe section is gripped and rotated by 
the operating or make and break tong, either 
30 to loosen or tighten the tool joint, and the 
tongs are usually reversible simply by roll- 
ing the tongs over to enable gripping of the 
drill pipe sections in the opposite direction. 
Various known forms of devices have been 
35 provided for effecting these make and break 
operations, and the present invention con- 
templates improvements over such known 
devices in that the tool joints may be made 
and broken in an improved and more effect- 
40 ive manner. 

An object of the present invention is to 
provide an improved reversible screwing-up 
and unscrewing mechanism which mav be 
readily reversed while rolling over of the 
45 tongs is avoided. Still another object is to 
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provide an improved gripping jaw structure 
for a screwing-up and unscrewing mech- 
anism whereby a powerful gripping force 
may be applied to the drill pipe. 

According to the present invention we 50 
provide a screwing-up and unscrewing 
mechanism for making and breaking the 
joints of a drill pipe comprising a frame, a 
swingable gripping jaw assembly pivotally 
mounted on said frame for swinging move- 55 
ment relative to said frame and including 
pipe gripping means, power operated means 
on said frame for swinging said jaw assem- 
bly about its pivot relative to said frame to 
effect tight gripping of a pipe section to be 60 
turned, and additional power operated 
means on said frame for further swinging 
or slueing said jaw assembly about its pivot 
relative to said frame after the pipe is 
tightly gripped to effect turning of the pipe 65 
section gripped thereby. 

The gripping means include movable grip- 
ping jaws disposable in open and closed 
position, and a third power operated means 
is provided on said frame for opening and 70 
closing said gripping jaws, said jaws when 
closed being adapted to embrace a drill pipe 
section. 

The mechanism preferably includes a sec- 
ond gripping jaw assembly mounted in said 75 
frame for guided oscillatory movement rela- 
tive to said frame and includes gripping 
means, and power operated means on said 
frame for oscillating said second jaw 
assembly relative to said frame to effect 8Q 
tight gripping of a second pipe section 
joined to or to be disconnected from said 
first mentioned pipe section, said second jaw 
assembly being effective to hold said second 
pipe section against turning when said first 85 
gripping jaw assembly is slued to effect 
turning of the first pipe section. 

In the accompanying drawings there is 
shown for purposes of illustration one form 
M'-hich the invention may assume in practice. 90 
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In these drawings :— 

Fig. 1 is a plan view of the improved 
screwing-up and unscrewing mechanism 
shown in association with an oil well drilling 
5 apparatus ; 

Fig. 2 is a side elevational view of the 
drilling apparatus and mechanism shown in 
Fig. 1; 

Fig. 3 is an enlarged top plan view of 
10 the mechanism per se, shown in operative 
relation to a drill pipe; 

Fig. 4 is a central longitudinal vertical 
section taken on line 4 — 4 of Fig. 3 ; 

Fig. 5 is a fragmentary horizontal sec- 
15tion taken on line 5 — 5 of Fig. 4, looking 
toward the bottom of the mechanism ; 

Fig, 6 is a longitudinal vertical section 
taken on line 6 — 6 of Fig. 3, showing ele- 
ments of the operating cylinders and the 
20 gripping jaw means actuated thereby; 
. Fig. 7 is a horizontal section taken on 
line 7— 7 of Fig. 6; 

Fig. 8 is an enlarged fragmentary plan 
view of the gripping jaw means, with the 
25 jaws in closed position; - 

Fig. 9 is a detail vertical section taken on 
line 9—9 of Fig. 8, showing elements of the 
jaw structure; 

Fig. 10 is a fragmentary plan view of 
30 elements of the jaw actuating means, with 
parts shown in separated relation to facili- 
tate illustration; 

Fig. 11 is a vertical sectional view taken 
on line 11 — 11 of Fig. 10; 
35 Fig. 12 is a detail horizontal section taken 
on line 12—12 of Fig. 11; 

Figs. 13 and 14 are fragmentary hori- 
zontal sections taken respectivelv, on lines 
13— 13 and 14— 14 of Fig. 4; 
40 Fig. IS is a sectional view similar to Fig. 
12, showing the cam shaft turned to effect 
gripping of the jaws; 

Figs. 16, 17, 18 and 19 are somewhat dia- 
grammatic plan views of the mechanism, 
45 showing parts in different operating posi- 
tions ; 

Fig. 20 is a horizontal section taken on 
line 20— 20 of Fig. 6; 

Fig. 21 is a cross section taken on line 
50 21—21 of Figs> 6 and 20, showing the rela- 
tion of the fluid cylinders ; 

Fig. 22 is a fragmentary plan view similar 
to Fig. 8, showing the jaws in open position ; 
and 

55 Fig. 23 is a diagrammatic view of the 
hydraulic fluid system. 

In this illustrative embodiment of the in- 
vention the screwing-up and unscrewing 
mechanism, generally designated 1, is shown 

60 associated with a conventional oil well drill- 
ing apparatus comprising a rotary table 2, 
a derrick floor 3 and a drill pipe 4. The 
mechanism, for illustrative purposes, is 
shown mounted on a horizontal slide 5 car- 

65 ried by a support 6 which is guided for ver- 



tical adjustment along a vertical guide 7 
mounted on the derrick floor at one side of 
the rotary table. Fluid cylinders 8 and 9 
respectively serve to move the slide 5 hori- 
zontally for laterally positioning the mech- 70 
anism with respect to the drill pipe and to 
move the support 6 vertically along its 
guideway to vary the elevation of the mech- 
anism, in a well-known manner. Evidently, 
the mechanism may be adjustably supported 75 
in other known manner, as for example, by 
a hanger suspended from the hoisting cable 
or an adjustable support mounted on the 
derrick, and it is not desired to limit the 
invention to the particulai adjustable sup- 80 
port provided. 

The screwing-up and unscrewing mech- 
anism comprises, as shown in the drawings, 
a frame desirably of a fabricated plate-Iikc 
construction having a generally triangular 85 
horizontal top plate 12, a generally rectan- 
gular horizontal bottom plate 13 and parallel 
intermediate plates 14 and 15 similar to the 
plate 13, with the several plates held in 
rigidly spaced parallel relation by bolts 16 90 
passing through spacing elements 17 and 18 
which, at their opposite surfaces, abut the 
surfaces of the plates (Figs. 3, 4 and 7). 
The spacing elements 17 are in the form of 
sleeves surrounding the bolts 16 and dis- 95 
posed between the plates, while the elements 
18 consist of spacing blocks (Figs. 4 and 
7). Arranged horizontally between the 
plates 12 and 14, beneath the top plate, and 
projecting outwardly from the frame-plates 100 
is a horizontal plate 19, likewise generally 
triangular in shape and disnosed l>cneaih 
the bottom frame-plate 13 is a similar hori- 
zontal plate 20, and these plates are held in 
assembled relation on the frame by certain 105 
of the bolts 16 and by a lower bolt and pivot- 
providing element 21 secured to the bottom 
frame-plate (Fig. 4). The outer portions 
of the parallel plates are longitudinally re- 
cessed at 22 with the recesses "extending lori- 110 
gitudinally of the mechanism and opening 
outwardly through the outer ends of the 
plates. Fitted within the recesses 22 of the 
pairs of plates 14, 19 and 13, 20 and secured 
to the plates are oppositely extending arcu- 115 
ate members 23 and 24 having flanges 
secured, as by bolts 24', to the olates 14, 19 
and 13, 20. The arcuate portions of the 
members 23 and 24 are adapted to embrace 
the adjacent side of the drill pipe line, as 120 
shown in Fig. 4. 

Now referring to the pipe gripping means 
of the lower holding and upper operating 
tongs of the mechanism, it will be noted 
that they are in the form of heads or jaw 125 
assemblies and are of identical structure, 
and each includes superimposed arcuate jaw 
elements 25, each of a laminated plate-like 
structure consisting of alternate elements 26 
and 27 (Figs. 4 and 8). The intermediate 130 
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jaw elements 26 have a floating motion and 
are loosely connected at their ends bv ver- 
tical pins 28 to the side jaw elements 27 and 
these jaw elements have curved inner sur- 
5 faces so that they may embrace the drill 
pipe. The curved inner surfaces of the side 
jaw elements 27 are serrated or toothed at 

29 so that they may firmlv grip the exterior 
periphery of the drill pipe. Pivotally con- 

10 nected, as by pins 30. to the remote ends of 
the side jaw elements 27 are superimposed 
horizontally swingable links 31, of lami- 
nated structure, and the outer ends of these 
links carry vertical pivot pins 32 which are 

i£> guided m grooves 33 formed in oppositely 
disposed lever arms 34 composed of super- 
imposed plates and pivoted on vertical pins 

30 to swing in horizontal planes toward and 
from one another. The pins 32 have flat- 
^ n /l Sldes . at 36 < Fi & 9 > and flat surfaces 

£ 7 and 8) are form ed on the outer 
walls of the grooves 33 so that when the pins 
are at the outer ends of the grooves the flat 
surfaces are in engagement in such manner 
-teas to provide wide bearing surfaces 
adequate to withstand the high pressures 
involved during the pipe gripping operation. 

1 he gripping jaw means of the lower 
holding tong is generally designated 40 and 
30 the gripping jaw means of the upper operat- 
ing tong is generally designated 41 and in 
each gripping means the pivot pins 35 for 
the lever arms 34 are respectivelv supported 
at the remote ends of oppositely extending 
55 t?" S 42 °* a roclcin £ member or voke 43. 
The yoke 43 of each gripping means is 
desirably of a laminated structure and 
includes superimposed plates 44 separated 
by spacing plates 45, and these plates 44 and 
40 4:> are secured together as a. unit, as bv 
rivets 46 (Fig. 8). 

The rocking member 43 of the lower grip- 
ping jaw means 40 is pivotallv mounted on 
an upright rotary cam shaft 47 which ex- 
46 tends through an arcuate slot 48 in the bot- 
tom frame-plate 13 and at its lower end 
rests, at 49, against the top surface of the 
lower plate 20. This lower cam shaft has 
an integral lever 50 extending horizontally 
60 between the plates 13 and 20 and provided 
with a longitudinal slot 51 in its outer end 
portion. The lever 50 serves to hold the 
cam shaft 47 against substantial turning 
while permitting bodily movement of the 
55 cam shaft with the lower gripping jaw 
means 40. The bolt or pivot element 21 
passes through this arm slot f Figs. 4 and 5). 
Thus the lever 50 may have bodilv move- 
ment relative to the frame as the 'lever is 
60 swung horizontally. An upper upright cam 
shaft 53 extends vertically through an 
arcuate slot 54 (Fig. 14^ in the frame-plate 
14 and the adjacent ends of the cam shafts 
47 and 53 are provided with reduced por- 
tions or pintles 55 and 56 respectivelv, 



which extend inwardly into substantial abut- 
ting relation within an arcuate slot 57 in 
the frame-plate 15 (Fig. 13). The co-oper- 
ation of the pintles 55 and 56 with the arcu- 
ate slot 57 provides adequate guiding means 70 
for the gripping jaw assemblies during actu- 
ation of the jaws, thereby to provide for 
oscillatory movement of the jaw assemblies 
relative to the frame. 

The lower cam shaft 47 is associated with 75 
the gripping jaws of the lower hold-back 
tong while the upper cam shaft 53 is associ- 
ated with the gripping jaws of the upper 
make and break tong, and each of these cam 
shafts is horizontally slotted at its opposite 80 
sides at 60 (Figs. 11 and 12) to receive 
togg es 61, there being three superimposed 
toggles at each side of the shaft. These 
toggles have three lobes or pivot portions 
62, 63 and 64 in the cam shaft at the bot- 85 
toms of the slots is arcuately recessed at 65 
to provide seats for receiving the lobes 62 
and 63 (Fig. 12). The lobes 64 at the outer 
ends of the toggles are received in arcuate 
seats 66 in the superimposed plates of the 90 
lever arms 34 (Fig. 10). Coil springs 67 
extending between the inner ends of the 
lever arms 34 yieldingly urge the inner ends 
of the arms toward one another to maintain 
the toggle-lobes 64 within their arcuate 95 
seats 66 on the lever arms. 

Formed integral with the upper portion of 
the cam shaft 53 are oppositely extending 
arms 70 of a rocking member "or voire 71 
and pivotally connected to the outer 'ends of 100 
these yoke arms by vertical pivot pins 72 
< Figs. 6 and 7) are yokes 73 integral with 
piston rods 74 of reciprocable pistons 75 
contained in horizontal fluid cylinders 76 
(Figs. 6 and 7 k The cylinders are pivotally 105 
mounted on vertical pivot bolts 77 arranged 
parallel with the bolts 16 and secured to the 
frame-plates thereby permitting limited 
horizontal swinging of the cylinders in the 
horizontal space between the top plate 12 no 
and the intermediate plate 14. The yokes 73 
are arcuately formed at 78 to provide re- 
cesses 79 at their inner sides so as to clear 
the upper cam shaft 53 in certain positions 
of the yokes. Also pivotally mounted on 115 
the pivot bolts 77 and arranged in the space 
between frame-plates 14, 15 and 13 are 
superimposed horizontal fluid cylinders 80 
and 8i (see 21). Reciprocable in the 
pair of lower cylinders 81 are pistons 82 120 
having piston rods 83 secured rr* vokes 84 
which are respectively pivotally connected 
by the pivot pins 35 to the lever arms 34 
(Fig. 6) of the gripping jaws of the lower 
gripping jaw means 40. Reciprocable in the 125 
cylinders 80 are pistons 85 having their 
piston rods 86 secured to yokes 87 which 
are connected to the pivot pins 35 for the 
lever arms 34 of the upper gripping jaw 
means 41, as is also shown in Fig. 6. The 130 
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inner sides of the yokes 84 and 87 are re- 
cessed at their inner sides so as to clear the 
cam shafts 47 and S3 (Figs. 8, 16, 17 and 
18), in the manner of the recesses 79 in the 
5 yokes 73. 

Now referring to the means for closing 
the jaws, it will be noted that a pair of hori- 
zontal fluid cylinders 90 are secured to the 
lower ends of the vertical pivot pins 35 for 
10 the lever arms 34 of the lower gripping jaw 
means 40, whilea similar pairof fluid cylinders 

91 are secured to the upper ends of the ver- 
tical pivot pins 35 for the lever arms of the 
upper gripping jaw means 41 (see Figs. 6 and 

15 20). Thus the pivot pins 35 provides trun- 
nions for the fluid cylinders 90 and 91 to 
provide for horizontal swiveiing thereof. 
These cylinders contain reciprocable pistons 

92 having their piston rods 93 extending 
20 outwardly and connected to the vertical link- 
pins 32 which are guided in the grooves 33 
(Figs. 6, 7 and 8). When fluid under press- 
ure is properly supplied to the cylinders 90 
and 91, the piston 92 are actuated to move 

25 the pins 32 outwardly along the grooves 33 
to the position shown in Fig. 8, thereby to 
cause the swingable links 31 to close the 
jaw members 27 to bring the latter nearly 
into contact with the drill pipe. When the 

30 pistons 92 are retracted in their cylinders, 
the pins 32 are moved inwardly along the 
grooves 33 to the position shown in Fig. 22, 
with the jaws in open position. 
The superimposed plates of the lever arms 

35 34 have inwardly directed lip-like projec- 
tions or retaining portions 94 at their outer 
end portions and these projections 94 serve 
to restrain the jaw assemblies during grip- 
ping of the drill pipe (Figs. 8, 16, 17, 18, 

40 19 and 22). 

When fluid under pressuie is properly 
supplied to the superimposed lower cylin- 
ders 80 and 81, the pistons 82 and 85 are 
actuated to cause rocking of the yoke mem- 

45 bers 43 of the lower and upper gripping jaw 
means 40 and 41, simultaneously in rela- 
tively opposite directions, as shown in Figs. 
16 and 17 thereby to move the cam shafts 
47 and 53 laterally in the arcuate slots 48 

50 and 54 in the frame-plates 13 and 14. Such 
movement of the yoke members causes rela- 
tive rotative movement between the yoke 
members and the cam shafts due to the 
restraining effect of lever 50 on cam shaft 

55 47 ( and of yoke 71 on cam shaft 53, thereby 
to effect swinging of the lever arms 34 
through the toggles 61 (Fig. 15) and the 
gripping jaws are, at that time, moved into 
pipe gripping position with the serrations of 

60 the side iaw elements "biting" into the pipe. 
At this time, the lower gripping jaw means 
40 is in the position shown in Fig. 16 with 
the iaws of the lower hold-back tongs grip- 
ping the lower or box-half of the tool joint 

65 to hold the latter against rotation in the 



desired direction. When the lower grip- 
ping means of the lower tong is rocked by 
the fluid cylinders the lever 50 holds the 
cam shaft 47 against substantial turning 
thereby to cause the member 43 to move the 70 
gripping means into .gripping position as the 
gripping head is rocked. The gripping jaw 
means 41 of the upper operating tong con- 
currently assumes the opposed pipe grip- 
ping position shown in Fig. 17. Evidently, 75 
by rocking the yoke members in an opposite 
manner, the direction in which the upper 
and lower gripping jaw means grip the drill 
pipe will be reversed. The reverse gripping 
position of the upper operating tong is 80 
shown in Fig. 18. 

When the upper gripping jaw means 41 
of the upper operating tong has taken its 
"bite" on the upper or pin-half of the tool 
joint, as shown in Fig. 17, fluid under press- 85 
ure may be properly supplied to the top 
cylinders 76 to actuate the pistons 75, there- 
by to rock the yoke members 71 from the 
full line position shown in Fig. 19 to the 
broken line position in that figure to turn 90 
the upper cam shaft 53 in counter clockwise 
direction. Turning of this cam shaft effects,. ~ 
through , the toggle 61. movement of the 
upper lever arms 34 counter clockwise and 
movement of the lower lever arms 34 clock- 95 
wise thereby to turn the gripping jaws by 
means of their connection with the lever 
arms 34, as shown in Fig. 8, in a counter 
clockwise direction to rotate the upper pipe 
section to break or loosen the tool joint. 100* 
With reference to Fig. 18, the cam shaft 53 
is rotated in the opposite direction thereby 
reversing the movement of the gripping 
jaws engaging the upper pipe section to 
tighten the tool joint- 105 

The flow passage arrangements for~sup- 
plying fluid to and for venting fluid from 
the several operating cylinders may assume 
various known forms, and, as for example, 
the pairs of fluid cylinders 76, 80 and 81 110> 
each may have end ports 95 and 96 com- ' 
municating with opposite ends of the cylin- 
ders and intermediate ports 97 and 98 com- 
municating with the cylinders near the cen- 
tral portions thereof ., as shown in Fig. 7, and 115- 
fluid under pressure may enter the cylinders 
at opposite sides of the pistons for position- 
ing the latter to' effect centering of the tong 
jaws during initial engagement thereof with, 
or disengagement thereof from, the tool 120 
joint; there being a flow of fluid for each 
cylinder in at port 9&/ out at port 98, the 
fluid from port 98 entering port 95 and ex- 
hausting through port 97 ; this being a one- 
series flow. As an alternative, to effect cen- 125 
tering of the tong jaws, fluid under pressure 
may flow concurrently through ports 95 and 
96 at the opposite ends of each cylinder 
while the ports 97 and 98 are concurrently 
connected to exhaust to effect flow in para!- 130- 
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lei thereby to maintain the pistons centered, 
as shown in Fig. 7. This latter arrange- 
ment is shown more specifically herein, 
although fluid flow in accordance' with the 
5 series flow arrangement or other arrange- 
ments may be employed if desired. 

As shown diagrammaticallv for illustra- 
tive purposes in Fig. 23 ; a conventional 
motor driven pump 100 has its suction side 
™ connected by a conduit 101 to a fluid stor- 
age tank 102 and the discharge side of the 
pump is connected by a conduit 103 to the 
pressure passage of a valve box 104 of a 
conventional control valve mechanism. The 
15 pump, storage tank and control valve mech- 
anism may be mounted in any suitable man- 
ner on the frame of the screwing-up and 
unscrewing mechanism, as will be evident to 
those skilled in the art. The discharge pass- 
20 age of the valve box is connected bv a return 
conduit 105 back to the tank. The valve 
box has usual parallel bores for receiving 
conventional slide valves of the balanced 
spool type, respectivelv designated 106, 107, 
25 KB, 109. 110, 111 and 112. each having a 
suitable operating handle. The bores con- 
taining the slide valves 106 and 112 respec- 
tively, are connected by branched conduits 
113 and 114 to the pairs of fluid cylinders 
30 90 and 91 for initially closing the gripping 
jaws. The bore containing the slide valve 
107 is connected by a conduit 115 having 
branches respectively leading to the fiont 
end of one of the cvlinders 76 and to the 
35 rear end of the other of the cvlinders and 
by a conduit 116 having branches respec- 
tively leading to the opposite ends of these 
cylinders. A return conduit 117 has 
branches communicating with the ports 97 
40 and 98 (Fig. 7) of the cylinders 76 and con- 
nected to the return conduit 105, and flow 
through the conduit 117 is controlled by a 
conventional hand valve 118. The bore con- 
taining the slide valve 108 is connected by 
45 a conduit 109 having branches respectively 
leading to the front end of one of the 
cylinders 80 and to the rear end of the other 
cylinder and by a conduit 120 having 
branches respectively leading to the oppo- 
50 site ends of these cylinders. A return con- 
duit 121 has branches communicating with 
the ports 97 and 98 of the cylinders 80 and 
is connected to the return conduit 105, and 
flow through the conduit 121 is controlled 
55 by a conventional hand valve 122. The bore 
containing the slide valve 109 is connected 
by a conduit 123 having branches respec- 
tively communicating with the front end of 
one of the cvlinders 81 and with the rear 
60 end of the opposite cylinder and bv a con- 
duit 124 having branches respectivelv com- 
municating with the opposite ends of these 
cylinders. A conduit 125 has branches com- 
municatin? with the ports 97 and 98 of the 
65 cylinders 81 and is connected to the return 



conduit 10o, and flow through the conduit 
125 is controlled by a conventional hand 
valve 126. The bore containing the slide 
valve 110 is connected by a conduit 127 to 
the elevating cylinder 9 for the tong mech- 70 
anism, while the bore containing the slide 
valve 111 is connected by conduits 128 and 
129 to the opposite ends of the horizontal 
cylinder 8 for laterally shifting the tong 
mechanism with respect to the drill pipe. 75 

1 he general mode of operation of the im- 
proved mechanism will be clearly apparent 
from the description given but will now be 
summarized. The screwing-up and un- 
screwing mechanism may be positioned as 80 
shown in Figs. 1 and 2. by moving the same 
laterally with respect to the drill pipe line 4 
ny the slide operating cylinder 8* and by 
elevating the same by the elevating cylinder 
9, properly to locate the lower gripping iaw 85 
means 40 just below the tool joint and the 
upper gripping jaw means 41 just above the 
tool joint. The slide valves 106 and 112 
may then be manipulated to effect fluid 
supply to the cylinders 90, 91 initially to 90 
position the gripping jaws with respect to 

u£ pipC * The sIide valves lC7 ' 108 and 
109 may then be properly positioned to 
effect fltud supply to one end of one cylinder 
and concurrently to the opposite end of the 95 
other cylinder of the pairs of cylinders 76 

50 and 81, thereby to effect centering of the 
jaws with respect to the drill pipe- it being 
understood that at that time the hand valves 
118, 122 and 126 are open so that the fluid 100 
may exhaust from the cylinders through the 
ports 97 and 98. The hand valves 118, 122 
and 126 may then be closed, and the slide 
valves 108 and 109 may be positioned to 
effect fluid supply to the cylinders 80 and 105 

51 to cause the latter to rock the gripping 
jaw means 40 and 41 firmly to grip the drill 
pipe sections below and above the tool joint 
The slide valve 107 may then be positioned 
to effect Paid supply to the upper cylinders 110 
/6 to rock or slue the upper gripping means 
41 to turn the upper pipe section relative to 
the lower section to break or loosen 
the joint. As the upper pipe section 
is turned by the upper tongs 115 
the lower pipe section is held against 
rotation by the lower tong. By properly 
positioning the slide valves 106, 107, 108 
109 and 112 fluid may be vented from the 
several fluid cylinders to effect release of the 120 
tongs. During making or tightening of a 
tool joint the slide valves 107, 108 and 109 
may be positioned to cause actuation of the 
cylinders 76, 80 and 81 to effect rocking or 
sluing of the gripping jaw means 40 and 41 125 
m an opposite direction. 

As a result of this invention, an improved 
screwin^-un and unscrewing mechanism is 
provided for making and breaking the joint 
of the drill pipe and an oil well drilling ap- 130 
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paratus. By the provision of the improved 
arrangement of the pipe gripping means on 
a single frame an improved mechanism is 
provided, embodying a hold-bade tong and 

5 an operating tong, in a single, unitary struc- 
ture. The improved operating cylinder 
arrangement and the control means therefor 
enables improved control of the gripping 
jaw means of the tongs. The structure is 

10 not only relatively compact and embodied in 
a self-contained unit but is also relatively 
simple and rugged in design, well adapted 
for its intended purpose. These and other 
advantages of the invention will be clearly 

15 apparent to those skilled in the art. 

WHAT WE CLAIM IS :— 

1. A screwing-up and unscrewing mech- 
anism for making and breaking the joints of 

20 a drill pipe comprising a frame, a swing- 
able gripping iaw assembly . pivotally 
mounted on said frame for swinging move- 
ment relative to said frame and including 
pipe gripping means, power operated means 

25 on said frame for swinging said jaw assem- 
bly about its pivot relative to said frame to 
effect tight gripping of a pipe section to be 
turned, and additional power operated 
means on said frame for further swinging 

30 said jaw assembly about its pivot relative to 
said frame after the pipe is tightly gripped 
to effect turning of the pipe section gripped 
thereby. . 

2. A mechanism according to Claim 1 
35 wherein the gripping means include movable 

gripping jaws disposable in open and closed 
position, and a third power operated means 
is provided on said frame for opening and 
closing said gripping jaws/ said jaws when 
40 closed being adapted to embrace a drill pipe 
section. . . 

3. A mechanism according to Claim 1 or 
2 wherein the jaw assembly includes a pair 
of oppositely swingable lever . arms con- 

45 nected at one end to the gripping means, the 
other end of said lever arms being operable 
by the first mentioned power operated means 
to effect tight gripping of the pipe section. 

4. A mechanism according to .Claims 1 to 
50 3, wherein the third power operated means 

is operable to close the gripping jaws and the 
first power operated means is operable sub- 
sequently to move the closed gripping jaws 
firmly into gripping engagement with the 
55 pipe section. . 

5. A mechanism according to Claim 6, 
including a rotary cam member arranged be- 
tween and associated with the other end of 
both lever arms, said cam member being 

60 operable by the first power operated means 
to effect tight gripping. m 

6. A mechanism according to Claim o, 
wherein toggles are arranged between said 
cam member and said lever arms respec- 

65 tively. 



7. A mechanism according to Claim 5, 
wherein the cam member is laterally mov- 
able in a slot of said frame by said first 
power operated means, said movement caus- 
ing relative rotative movement of said cam 70 
member for actuating the gripping means. 

8. A mechanism according to Claim 7, 
including a yoke member connected to said 
cam member and having oppositely extend- 
ing yoke arms, the first power operated 75 
means comprising oppositely acting exten- 
sible power devices mounted on said frame 
and connected to said yoke arms respec- 
tively. 

9. A mechanism according to Claim 5,80 
including a yoke member connected to said 
cam member and having oppositely extend- 
ing yoke arms, said additional power oper- 
ated means comprising oppositely acting 
extensible power devices mounted on said 85 
frame and connected to said yoke arms 
respectively. 

10. A mechanism according to Claims- 8 
and 9, wherein the additional power oper- 
ated means is operable subsequently to said 90 
first power operated means to rotate said 
cam member and thereby rotate the jaw as- 
sembly after the pipe section is tightly 
gripped. 

11. A mechanism according to Claims 2 95 
and 3, including opening and closing means 
for said gripping jaws, and a pivotal mount- 
ing for each lever arm and means including 
said third power operated means being sup- 
ported by said pivotal mountings for actu- 100 
ating said opening and closing means. 

12. A mechanism according to Claim 11, 
wherein each lever arm has a flexible con- 
nection with said gripping jaws, including 

a pivoted link. 105 

13. A mechanism according to Claim 11, 
wherein said third power operated means 
comprises oppositely acting power devices 
for moving pivot pins extending through 
slots in said lever arms. HO 

14. A mechanism according to Claims 12 
and 13, wherein the pivot pins are connected 
by said links with said gripping jaws.^ 

15. A mechanism according to Claim 13, 
wherein the walls of said slots are provided 115 
with flat surfaces and said pins have flat- 
tened surfaces contacting said flat groove 
surfaces when said jaws are in pipe grip- 
ping position. 

16. A mechanism according to any one of 120 
Claims 2, 4 and 11 to 15, wherein the grip- 
ping jaws comprise co-operating arcuate jaw 
elements adapted to embrace a drill pipe, 
said jaw elements including an intermediate 
floating jaw element and side jaw elements I 25 
pivotally connected to the ends of said inter- 
mediate element. 

17. A mechanism according to Claim 16, 
wherein each of said three jaw elements is 

of a laminated plate-like construction with 130 
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the plates of each jaw element interleaved 
with the plates of another. 

18. A mechanism according to Claim 16, 
wherein said side jaw elements support said 

5 intermediate floating jaw element and have 
serrations at their curved inner sides for 
firmly gripping a drill pipe, 

19. A mechanism according to Claims 8 
an d 13. wherein the first power devices com- 

10 prise fluid cylinders secured to pivot ele- 
ments on the frame and piston rods con- 
nected to the yoke arms, said pivot elements 
providing trunnions for said cylinders. 

20. A mechanism according to any one of 
15 the preceding- claims, including a' second 

gripping jaw assembly mounted in said 
frame for guided oscillatory movement rela- 
tive to said frame and including gripping 
means, and power operated means on said 



frame for oscillating said second jaw assem- 20 
bly relative to said frame to effect tight grip- 
ping of a second pipe section joined or to be 
disconnected from said first mentioned pipe 
section, said second jaw assembly being 
effective to hold said second pipe section 25 
against turning when said first gripping jaw 
assembly is slued to effect turning of the 
first pipe section. 

21. A mechanism according to Claim 20, 
wherein the second gripping assembly in- 30 
eludes the features as set forth in any one 
of Claims 2 to 19 with the exclusion of 
Claims 9 and 10. 

22. A mechanism substantially as shown 
and described with reference to the accom- 35 
panying drawings. 

MARKS & CLERK. 
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